Introduction

T
hroughout Europe, smoke-free legislation in restaurants and bars has generally become stricter and more strongly enforced over the years. 1, 2 After the introduction of smoke-free legislation, fewer customers reported smoking in bars. [3] [4] [5] [6] However, in the 2014 Eurobarometer survey, 25% of respondents reported exposure to second-hand smoke (SHS) in bars, especially in countries where legislation was less strictly enforced. 5, 6 In line with guidelines for the implementation of the WHO Framework Convention for Tobacco Control (FCTC) Article 8, 7 systematic monitoring is needed to assess adherence to smoke-free laws across Europe. In France, researchers observed a decline in smoking in bars after the implementation of smoke-free legislation. 4 However, no previous studies assessed changes in observed smoking in bars across Europe, including countries with poor smoke-free legislation.
Despite Eurobarometer results being based on reports that are subjective and prone to recall bias, it is likely that smoking still does occur in European bars. Although it is plausible that the prevalence of smoking in bars reflects variations in smoke-free legislation and its enforcement, [4] [5] [6] there is a lack of information on whether the problem lies with partial national legislation which allows smoking in (certain) bars or with non-adherence of individual bars covered by smoke-free legislation. Although noncompliance to smoke-free legislation in bars has been associated with characteristics of customers (less supportive of the ban, less aware of the harm of SHS, more positive opinions of smoking) and neighbourhoods (area deprivation), 8 no studies to date identified which characteristics of bars are associated with permitting customer smoking despite smoke-free legislation. If levels of compliance indeed vary according to characteristics of bars, countries may develop targeted law enforcement.
The primary aim of this study was to describe the prevalence of observed smoking in bars, either legal or illegal, in both 2010 and 2016 in eight European countries. The secondary aim was to identify in which types of bars indoor smoking still occurred in 2016. We systematically observed smoking in bars in 16 cities in 8 European countries in 2010 and 2016. Of these eight countries four had implemented more comprehensive smoke-free legislation (Belgium, England, France and the Netherlands), while the other four had no smoke-free legislation (Czech Republic) or partial legislation (Austria, Denmark and Germany).
Methods
Locations
In 2010, we visited eight countries in West and Central Europe (Austria, Belgium, The Czech Republic, Denmark, England, France, Germany and the Netherlands), seven of which had a partial or comprehensive ban on smoking in bars (table 1) . In each of these countries, two middle-sized cities (150 000-500 000 residents) that were on route with other cities were selected to be visited. Six bars in each city were selected in a radius of 500 m around the main train station, with roughly 500 m distance between bars. In Ostrava (Czech Republic) a radius around the city centre was used instead, as the main train station is not positioned centrally and there were no bars situated around the station. Bars were included in the study if at least one customer was present on arrival and the establishment was likely to be open after 8 pm.
An identical selection procedure was applied in 2016. Supplementary table S1 shows that in each of the cities calendar dates of visits and weather conditions were comparable between 2010 and 2016. In 2016, 51 of the 96 bars observed in 2010 were revisited, but 45 bars could not be revisited because the bar was closed down, not open during the visit in 2016 or unidentifiable for the observer. In these cases, a bar close to the location of the bar observed in 2010 was selected on site.
Observations
In 2010, all bars were visited by observer 1 (OL) and in 2016 all bars were visited by observer 2 (KvB). Each bar was visited twice on the same day, once between noon and 6 pm and once after 8 pm. Both observations were as unobtrusively as possible. During the afternoon observation the observer ordered one drink and observed for 30 min. The evening observation had a more brief character: the observer merely walked in, observed and walked out. A standard template was used to document the observations directly after leaving the bar (Supplementary table S2 ). Sixteen mainly multiple choice items covered three main topics: characteristics of the bar, characteristics and behaviour of customers, and characteristics and behaviour of personnel. In 2016, the observation form included additional items on bar characteristics (Supplementary table S2) . Similar observation methods have been applied in previous, national-level, studies.
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Variables
Smoking in bars was defined as observing tobacco smoking of any kind by customers or personnel within the enclosed premises (not in a designated smoking room), at any time during the observations. E-cigarette use was not included in the definition of smoking, and was observed in one bar in 2016. Prevalence of in-bar smoking was measured at the level of bars as the percentage of bars with any smoking observed out of the total number of observed bars. Illegal smoking was defined as in-bar smoking in bars where smoking was prohibited according to the national legislation, while legal smoking was defined as in-bar smoking in bars where smoking was allowed. Detailed information on national legislation per country can be found in Supplementary table S3. In Austria, Denmark and parts of Germany, national legislation permitted smoking in bars up to a specific size of the serving area. We estimated the size of the serving area, and took this into account when defining illegal and legal smoking. For three bars it was not possible to make an accurate estimate of the serving area, and in these cases in-bar smoking was classified as legal.
Characteristics of bars were assessed both in 2010 and 2016 during the first visit. Characteristics included: the number of seats (above or below median of 45 seats), presence of 'no smoking' signs, presence of a 'bar/counter' (defined as a counter with barstools for customers to sit and drink at), a separate smoking room (and how it was separated from the rest of the establishment), slot machines, cigarette vending machines, and the possibility of food being served. In 2016, we also measured characteristics of the terrace using a sum score of terrace comfort (2 points for >10 seats, 2 points for heaters, 1 point for blankets, 1 point for ashtrays, 2 points for rain coverage, 1 point for wind blockage). We distinguished terraces with a score above and below the median score of 4. The type of customers was determined based on the observer's judgement of the bar's location, general appearance, and type of customers present at the time of observation. Bars were divided into 'bars for locals', 'passer-by bars' and 'other/mix'.
The section of the Tobacco Control Scale (TCS) of 2010 and 2013 concerning smoking in bars and restaurants has been used to assess the comprehensiveness of the countries' tobacco control policy (table 1) Based on our TCS scores for 2016, the eight countries were divided into countries with partial and more comprehensive smoke-free legislation, respectively (see table 1 ).
Data analysis
We described the prevalence of legal and illegal in-bar smoking in 2010 and 2016 for countries with partial and comprehensive policies separately. As addition to the prevalence of the total sample of 96 bars, we calculated the prevalence rates for the 51 bars that were visited in both 2010 and 2016.
Univariate logistic regression tested associations between in-bar smoking and bar characteristics in 2016. Due to a relatively small sample size, multivariate analysis did not provide robust estimates. The association between the presence of smoking rooms and in-bar smoking could not be assessed statistically due to in-bar smoking being very rare in bars with smoking rooms. In an additional analysis, associations between in-bar smoking and bar characteristics were assessed separately for bars in countries with partial smoking legislation, because in-bar smoking almost exclusively occurred in these countries. Table 1 presents TCS scores for all included countries. In both 2010 and 2016, England ranked highest on the total TCS and on the smoke-free bar sub-score. Czech Republic had the lowest scores. Smoking rates varied between countries, but were not consistently lower in countries with more comprehensive smoke-free legislation. Table 2 presents the prevalence of in-bar smoking. The total prevalence of in-bar smoking was 39.6% in 2010 and 34.4% in 2016, with 27.1% and 2.1%, respectively, in countries with comprehensive policies and 52.1% and 66.7%, respectively, in countries with partial legislation. In Belgium, the prevalence of in-bar smoking in revisited bars was 57.1% in 2010 and reduced to zero in 2016. In all other countries, the prevalence remained similar in 2016 compared with 2010. In bars revisited, the prevalence of in-bar smoking was 37.3% in 2010 and 29.4% in 2016. A sensitivity analysis showed that in-bar smoking tended to be less prevalent in bars revisited than in those not revisited [odds ratio (OR) for revisited vs. not revisited was 0.81 (95% CI 0.36-1.85) for 2010 and 0.63 (95% CI 0.27-1.46) for 2016]. Table 3 smoking declined in countries with comprehensive legislation (from 27.1% in 2010 to 2.1% in 2016), but increased in countries with partial legislation (from 16.7% in 2010 to 38.1% in 2016). Table 4 presents the associations between bar characteristics and in-bar smoking in 2016. In general, associations were stronger when the analysis was confined to countries with partial legislation. In-bar smoking was more prevalent in 'bars for locals' and less prevalent in 'passer-by bars'. In countries with partial legislation, all 'bars for locals' allowed in-bar smoking. Positive associations were observed with presence of a bar/counter, lack of a terrace, no food being served and presence of a slot machine. No associations were observed with the comfort of the terrace, the size of the establishment and the presence of cigarette vending machines.
Results
Supplementary table S5 shows the information on smoking rooms. Fewer smoking rooms were observed in 2016 (14.4%) than in 2010 (20.8%). In bars revisited, two of the smoking rooms observed in 2010 were removed, while one was newly built. Airtight separations between smoking rooms and the rest of the bar were more common in 2016 than in 2010.
Discussion
Key findings
The total prevalence of in-bar smoking was 39.6% in 2010 and 34.4% in 2016. In-bar smoking became less prevalent in countries with comprehensive legislation (decrease from 27.1 to 2.1%) and more prevalent in countries with partial smoke-free legislation (increase from 52.1 to 66.7%). The smoking prevalence in bars covered by smoke-free legislation decreased from 24.2 to 13.0%, mostly due to a strong decline in smoking in bars in Belgium. In contrast, smoking in bars where smoking was legally allowed increased from 73.3% in 2010 to 88.9% in 2016. Strong predictors for in-bar smoking were the presence of a counter with barstools, slot machines, lack of outside seating and lack of food service.
Research limitations
Due to limited sample size (96 bars) we could not assess relationships of in-bar smoking with less common bar characteristics, nor could we perform statistical analyses of differences between countries or changes over time.
We cannot rule out that observed changes over time in the occurrence of smoking within the same bar may be due to differences between 2010 and 2016 in the weekday of observation, weather circumstances or observer. Inter-observer bias was minimized through discussions between the two observers before the 2016 observations and the use of a standardized observation template. According to Supplementary table S1, the 2016 observations occurred more often on weekend days, and in Denmark and Austria the temperatures in 2010 differed from those in 2016. Differences between countries in these characteristics were, however, small and are unlikely to have biased the cross-national comparisons.
Interpretation of results
In 2016 the prevalence of illegal in-bar smoking was much lower in countries with comprehensive smoke-free legislation (2.1%) than in countries with partial legislation (38.1%). This is in line with previous studies demonstrating that an increase in the smoke-free component of the TCS score is associated with a decrease in SHS exposure in bars 15 and that complexity of legislation (e.g. many exceptions) is associated with less compliance to national legislation. 6, [15] [16] [17] Partial smoke-free legislation that exempts some bars from the smoking ban may cause bar owners of the non-exempted a: Legal in-bar smoking is defined as smoking being allowed in a particular establishment according to national legislation. Illegal in-bar smoking is defined as smoking not being allowed in a particular establishment according to national legislation. b: Not applicable, as this country does not have any bars where legal smoking is possible due to national legislation. c: Not applicable, as this country does not have any bars where illegal smoking is possible due to national legislation.
bars to perceive a competitive disadvantage. As a result, they may feel forced to still allow illegal in-bar smoking. Additionally, exceptions may complicate the enforcement of smoke-free legislation as they may leave more room for loopholes or even induce corruption. 6 Overall, the prevalence of illegal in-bar smoking decreased (from 24.2% in 2010-13.0% in 2016) while the prevalence of in-bar smoking that was compliant with national legislation increased (from 73.3 to 88.9%). This suggests that the strength of national legislation, rather than individual compliance, is increasingly important to non-adherence across Europe.
In Belgium, the high in-bar smoking prevalence in 2010 declined to zero in 2016. Belgium was the only country where smoke-free policies strengthened between 2010 and 2016 by banning smoking in all bars, including small bars which were previously exempted. A strong decrease as a result of more comprehensive legislation has been observed in some other European countries as well, 1, 5 and may be supported by a shift in social norm. For example, during our field work, Belgian bar owners accounted how non-smoking in bars had become the norm after the new legislation. Some stated that without reinforced legislation, they would not have made their bars smokefree on own initiative, due to the fear of losing customers.
In-bar smoking was more common in bars with a bar/counter or slot machines, and in bars that lack outside terraces or food service. These characteristics may be used to identify bars with a higher risk of circumventing smoke-free legislation, and to target law enforcement. For bars without outside terraces, alternative smoking places may have to be sought in consultation with local authorities, without jeopardizing the health of non-smoking customers or personnel.
The strong association between the absence of a terrace and a higher prevalence of in-bar smoking underlines that in-bar and terrace smoking are like communicating vessels. This implies that smokers may move to terraces if in-bar smoking is banned. If so, SHS exposure would also shift to terraces, as long as smoking on terraces is not included in smoke-free legislation. A French study reported that outdoor-smoking just outside of cafés, pubs and bars increased from 33.6% before to 75.9% after the ban was implemented. 18 A study in eight European countries revealed that the outside nicotine concentration was higher where indoor smoking was banned than where smoking was allowed (1.56 vs. 0.31 mg m
À3
). The nicotine concentration measured inside venues that still allowed indoor smoking was 3.69 mg m
. 19 As terraces form a new source of SHS exposure to non-smoking bar visitors, it is likely that increasingly more outdoor areas will become smoke-free. 20 During our observations, smoking inside smoking rooms was not classified as in-bar smoking. Yet, smoking rooms do not fully prevent SHS in the rest of the bar. 21 England has therefore banned the use of smoking rooms and other countries may do so in the near future (e.g. the Netherlands). In our sample, the availability of smoking rooms declined, and the separations to the rest of the bar improved between 2010 and 2016. Although such trends may reduce SHS exposure indoors, they may also contribute to increased SHS exposure on terraces if this is the only place where smoking is allowed.
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Conclusions
In 2016, in-bar smoking was almost exclusively observed in countries with partial national smoke-free legislation. In these countries, in-bar smoking was highly prevalent in bars that were not covered by smoke-free legislation, but also occurred in bars where smoking was legally prohibited. The high compliance in countries with comprehensive smoke-free legislation confirms that comprehensive smoke-free legislation is needed to protect customers and personnel against SHS exposure in all bars. Where such legislation exists, smoking on terraces has emerged as a new challenge for policies to reduce SHS exposure to bar visitors.
Supplementary data
Supplementary data are available at EURPUB online. a: Partial legislation is defined as a corrected TCS 'smoke-free bar score' of <4 (Czech Republic, Denmark, Austria and Germany).
Comprehensive legislation is defined as a corrected TCS 'smoke-free bar score' of >4 (The Netherlands, Belgium, France and England). b: In 2016, all 'bars for locals' with a partial legislation, allowed in-bar smoking (18/18), making it impossible to determine the odds ratio. c: A 'Bar' being present is defined as a counter with barstools designed for customers to sit and drink at being present. d: Comfort score: seats >10: 2 pts, Ashtray: 1 pt, Heaters: 2pts, blankets: 1 pt, coverage for rain: 2 pts, blockage wind: 1 pt.
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Key points
Even though most European countries introduced smokefree legislation for bars to some extent, smoking inside bars is still common in countries with partial national smoke-free legislation.
In these countries, in-bar smoking was highly prevalent in bars that were not covered by smoke-free legislation, but also occurred in bars where smoking was legally prohibited. In 2016, in-bar smoking hardly occurred in countries with comprehensive national smoke-free legislation. This study confirms that comprehensive smoke-free legislation is needed to protect customers against SHS exposure in all bars.
Where comprehensive smoke-free legislation exists, smoking on terraces emerges as a new challenge for policies to reduce second-hand smoke exposure to bar visitors.
